Background: The landscape of AML, with respect to cytogenetics and especially molecular genetics, dramatically increased over the last 15 years. This has to be acknowledged for diagnosis, classification (WHO), prognostication and for measurable residual disease (MRD).
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Methods: Next generation sequencing (NGS) provided most of the recent findings in the biology of AML. High throughput sequencing including even whole genome sequencing, whole exome sequencing and RNA-seq led to new data on biology, characterisation of the respective AML, MRD markers and also new targets for drug development and precision medicine approaches. Turnaround times are decreasing to less than a week, making it even an important tool at diagnosis of AML.
Results: Due to parallel sequencing of many samples in one NGS run, short turnaround times for wet lab assays and sequencing itself and especially fostered by new bioinformatics approaches the NGS can be applied in clinical routine. This is true for diagnosis as well as for follow-up, also an increasing number of assays for MRD have been shown to be useful. The broad spectrum of findings and their clinical relevance and individual power for decision making makes it quite difficult today to use. There is no doubt that genes such as NPM1, CEBPA, FLT3, TP53, ASXL1 and RUNX1 as well as chromosomal changes, described by WHO classification, have diagnostic and clinical relevance. For other genes, such as DNMP3A and TET2, clinical means have to be defined for the individual patient. Any treatment decision based on the cytogenetic and molecular genetic background of AML has to be more individualised today.
Conclusions: NGS now opens the field of a comprehensive cytogenetic and especially molecular genetic description of the individual AML. This is challenging for any clinical decision at diagnosis, for prognostication and also for follow-up including MRD. This is also of increasing importance for any kind of precision medicine and individualised treatment options. NGS will be the tool for the next years to support all these important goals.
Disclosure: None. Background: Prediction models are often based on relatively small datasets. Small data sets pose particular problems with model specification, estimation, and validation. In this presentation I aim to illustrate some of the problems and their potential solutions.
Methods: These problems include the instability of standard but suboptimal model building strategies such as stepwise selection of candidate predictors for regression models, and the optimism in model performance when developed from a small sample. Potential remedies come from modern penalized estimation approaches.
Results: I will contrast approaches in small, carefully registered datasets, with new paradigms of Big Data and Machine Learning techniques.
Conclusions: The importance of validation of prediction models through a range of settings will be emphasized.
Disclosure: None.
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Developing and assessing prediction models for survival outcomes based on data with missing observations Background: Prediction models are often based on datasets with missing observations for some of the predictors.
Especially in the context of registry data, this is a common problem. Ignoring these observations leads to a loss of information and might also cause bias.
Methods: A common method to deal with missing data is multiple imputation. Although there are rules for estimating regression coefficients in this setting, there is no standard approach for calculating predicted probabilities. An extra complication occurs when the outcomes are survival outcomes, in which context the event of interest will not be observed for all patients (censored observations). The most commonly used prediction model in this context is a Cox model, where we have to consider both the baseline hazard and the regression coefficients if we want to predict survival outcomes at certain timepoints, e.g., overall survival at 1 or 5 years after transplantation.
Results: We present different methods to derive these predictions for individual patients by pooling parameters estimated in imputed datasets, and show results, in particular with respect to variability and bias in predicted outcomes. We also explain how the predictive performance of models can be assessed when no external validation dataset is available, taking into account the missing values. To avoid positive bias by evaluation in the dataset on which the model was developed, we present an implementation which intertwines cross-validation and multiple imputation.
Conclusions: All methods and issues are illustrated on an EBMT dataset to demonstrate their relevance. The characteristics of the different approaches are further explored by means of simulated data which enable a systematic study of the impact of different missingness patterns, number of multiply imputed datasets and strength of association between the predictor with missing values and the outcome. Implications for practice and aspects needing further research are discussed.
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